Alzheimer\'s dementia (AD) and Parkinson\'s disease dementia (PDD) have grown into prevalent public health issues not only in developed countries but also in rural areas within underdeveloped regions. It is a particular medical and social challenge to find efficient biomarkers to screen the potential patients at low cost, and ideally predict the clinical progress. Cholinergic system has attracted substantial interest in Alzheimer\'s disease research over the past several decades. Cholinesterase inhibitor was the first category of medication that clinically proven to be effective in symptomatic treatment of Alzheimer\'s disease in late 90s. Despite numerous basic research and clinical trials over the past decade, no other drug categories had been translated into successful clinical application. Therefore, cholinesterase remains the key molecule in Alzheimer\'s disease research.

A key issue is whether blood acetylcholinesterase (AChE) activity be a reliable surrogate for Alzheimer\'s disease and other dementia. Several previous studies have measured the red blood cell (RBC) and plasma AChE activity in cognitive normal subjects and AD patients. However, these studies yield inconsistent results.\[[@ref1][@ref2][@ref3][@ref4][@ref5]\] The study by Bawaskar *et al*. measured AChE activity in RBC, plasma and whole blood samples from familial dementia patients, the patients' close relatives who are not demented, PDD patients, their relatives who are not motor impaired or demented, and normal control subject groups.\[[@ref6]\] In addition, the authors include a group of farmers exposed to environmental and occupational cholinesterase inhibitors (pesticide) as a positive control. In each group, RBC AChE activity is 2-3 times higher than plasma AChE. The whole blood AChE activity is determined by the average of RBC and plasma AChE. Using the data from their paper,\[[@ref6]\] I did a linear regression of whole blood AChE vs the average value of RBC and plasma AChE, showing a nice fit (y = 1.08x + 375, r = 0.959, where y is the measured whole blood AChE activity, x equals the numerical average of RBC and plasma AChE). Thus, I will only analyze RBC and plasma AChE without further commenting on the whole blood AChE as it is not an independent factor.

This study showed that RBC AChE activity was reduced in familial dementia and their nondemented relatives. This is in agreement with a previous study.\[[@ref1]\] However, other previous studies\[[@ref2][@ref3]\] did not show RBC AChE reduction in AD. A limitation of the current study is that the exact diagnosis and categories of familial dementia were not confirmed by genetic study or advanced imaging study due to socioeconomic restriction. Hence, the sensitivity, specificity, and the validity of AChE activity as a biomarker in this population could not be established. The authors are encouraged to complete this measurement in follow-up study through collaboration with international philanthropic organizations to overcome the socioeconomic hurdles. It is interesting to see RBC AChE reduced in nondemented relatives. Assuming this group of familial dementia reasonably represents familial AD, it suggests that AChE reduction precedes the onset of dementia and may be determined by AD genetic factors. Although this study failed to show any statistically significant change of plasma AChE in familial dementia, the plasma AChE activity has a slight up trend in familial dementia patients and their relatives. Several previous studies had shown a significant upregulation of plasma AChE activity in AD patients.\[[@ref2][@ref4][@ref5]\] Taken this study together with previous studies, AD patients show a downregulation (or no change) in RBC AChE activity, but an upregulation (or no change) in plasma AChE. The inverse relationship between RBC AChE and plasma AChE seems apparent but needs clarification in future studies.

Since the lack of intrinsic scientific link between PDD and acetylcholine, there are few studies addressing AChE activity in PDD. This current study showed that both RBC and plasma AChE activity increased in PDD patients. Again, the limitation is primarily the lack of validation with advanced diagnostic approach. If this relation with PDD holds true, it would be interesting to explore the role of AChE in PD pathogenesis and therapy. In general, additional number of patients and affirmative diagnostic parameter would help improve the study, should the authors decide to continue follow up this cohort aiming to establish a reliable biomarker.
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